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ABSTRACT
We probe the angular scale of homogeneity in the local Universe using blue galaxies from
the SDSS survey as a cosmological tracer. Through the scaled counts in spherical caps, N (<
θ), and the fractal correlation dimension, D2(θ), we find an angular scale of transition to
homogeneity for this sample of θH = 22.19◦±1.02◦. A comparison of this measurement with
another obtained using a different cosmic tracer at a similar redshift range (z < 0.06), namely,
the HI extragalactic sources from the ALFALFA catalogue, confirms that both results are in
excellent agreement (taking into account the corresponding bias correction). We also perform
tests to asses the robustness of our results. For instance, we test if the size of the surveyed area
is large enough to identify the transition scale we search for, and also we investigate a reduced
sample of blue galaxies, obtaining in both cases a similar angular scale for the transition to
homogeneity. Our results, besides confirming the existence of an angular scale of transition to
homogeneity in different cosmic tracers present in the local Universe, show that the observed
angular scale θH agrees well with what is expected in the ΛCDM scenario. Although we can
not prove spatial homogeneity within the approach followed, our results provide one more
evidence of it, strengthening the validity of the Cosmological Principle.
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1 INTRODUCTION
In few years cosmology has achieved an unprecedented level in the
restriction of parameters of the most reliable cosmological models
due, mainly, to the high quality of observational data and to the
diversity of cosmic tracers observed (Aghanim et al. 2018; Abbott
et al. 2018; Alam et al. 2017). Nowadays, these data is being used
to test the Cosmological Principle (CP), the main hypothesis that
supports the concordance model of cosmology.
The statistical isotropy of the universe is being tested for
many extragalactic objects like Radio sources (Blake & Wall
2002; Ghosh et al. 2016), Gamma-ray bursts (Bernui et al. 2008a;
Tarnopolski 2017; Rˇı´pa & Shafiello 2018), galaxy clusters (Ben-
galy et al. 2017a), and galaxy datasets like the WISE (Yoon et al.
2014; Bengaly et al. 2017b; Novaes et al. 2018) and the SDSS cat-
alogues (Sarkar et al. 2019), where all these analyses show a good
concordance with the isotropy of the universe. The Planck Con-
vergence and Cosmic Microwave Background temperature fluctu-
ations maps have been examined and are also consistent with sta-
tistical isotropy at small angular scales (Ade et al. 2016; Novaes
et al. 2016; Marques et al. 2018), although some controversy re-
mains at large angles (Bernui 2008b; Gruppuso et al. 2013; Polas-
? e-mail: felipeavila@on.br
tri, Gruppuso & Natoli 2015; Schwarz et al. 2016; Aluri, Ralston
& Weltman 2017; Rath et al. 2017; Bernui et al. 2018).
The study of spatial homogeneity using datasets is more re-
cent, and is a delicate issue. Methods that explore the homogeneity
of the matter distribution counting objects in spheres or spherical
caps (in case the objects are projected on the sky) are not direct
tests of spatial homogeneity because the counts are restricted to the
intersection of the past light-cone with the spatial hyper-surfaces
(see, e.g., Ellis 2006; Maartens 2011). Rigorously, these methods
provide consistency tests in the sense that: if the counting methods
shows that the objects distribution does not approach homogene-
ity on any scale, then this can falsify the CP. On the other hand,
if data confirm the existence of a transition scale to homogeneity,
then this strengthens the evidence for spatial homogeneity, but does
not prove it (Maartens 2011).
To investigate homogeneity in a given sample, one searches
for a characteristic scale, rH, beyond which the distribution of
cosmic objects can be considered homogeneous. In the counts-in-
spheres method, one averages the number of objects inside spheres
of radius r, N(< r), and take their logarithmic derivative to obtain
the fractal correlation dimension, D2(r) (Scrimgeour et al. 2012).
For a homogeneous distribution of objects, one should expect a be-
haviour likeN(< r) ∝ rD2 , withD2 < 3 at small scales, r < rH,
and D2 = 3 at larger sphere radius, r > rH (Castagnoli & Proven-
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zale 1991; Sarkar & Pandey 2018). However, this method does not
deal correctly with incomplete catalogues and boundary effects; re-
member that often the astronomical data is located in disconnected
sky patches, with contours that are not straight lines, and may con-
tain holes due to the application of masks. To solve these incon-
veniences, Scrimgeour et al. (2012) introduced the scaled counts-
in-spheres method, which consists of taking a normalised ratio of
counts, considering the data and simulated homogeneous samples.
This method and the equivalent quantity adapted to a 2-dimensional
(2D) analysis, the scaled counts-in-caps (or spherical caps), have
been applied to study homogeneity in several catalogues [Nadathur
(2013); Laurent et al. (2016); Pandey & Sarkar (2015); Sarkar et
al. (2016); Ntelis et al. (2017); Gonc¸alves et al. (2018a,b); for a
different approach see, e.g., Hoyle et al. (2013)].
The present work analyses the clustering features of the cur-
rent sample of blue galaxies from the Sloan Digital Sky Survey
(SDSS). The three main objectives of doing so, are:
(i) to study if an angular scale of transition to homogeneity can be
revealed by the SDSS blue galaxies in the local Universe;
(ii) to find the relative bias between two cosmic tracers (at simi-
lar redshift): the HI sources from the ALFALFA catalogue and the
SDSS blue galaxies, b blue / HI;
(iii) to confirm if the scale found in (i) equals –considering the rel-
ative bias– the angular scale of homogeneity in the local Universe
recently found by Avila et al. (2018) using the ALFALFA catalogue
(homogeneity scales obtained in two samples can be compared if
one knows the relative bias; see, e.g., Scrimgeour et al. 2012; Ntelis
et al. 2017).
Our work is organised as follows. In section 2 we present the
selection of the data. In section 3 we describe the scaled counts-
in-caps (SCC) method and how it is used to estimate the angular
scale of homogeneity. In sections 4 and 5 we show our results and
present our conclusions, respectively.
2 DATA
We select blue star-forming galaxies from the galaxy colour-colour
diagram, using the u, g, and r Sloan Digital Sky Survey (SDSS)
broad bands (York et al. 2000). The data used is part of the twelfth
public data release, DR12, of the SDSS collaboration (Alam et
al. 2015). The SDSS magnitudes for each galaxy is corrected by
Galactic extinction following Schlegel et al. (1998). We apply k-
correction using the PYTHON version of the K-correction calcula-
tor1 (Chilingarian et al. 2010; Chilingarian & Zolotukhin 2012).
Most blue star-forming galaxies are obscured by dust, occu-
pying the redder parts of the galaxy colour-magnitude diagrams
(CMD), both in the local Universe (Sodre´ et al. 2013) and at higher
redshifts (Gonc¸alves et al. 2012). We correct u, g, and r SDSS
magnitudes by intrinsic reddening, through the flux of Hα and Hβ
emission lines (measurement details are described in Brinchmann
et al. 2004). Following Calzetti et al. (1994), we determine the in-
trinsic B − V excess by
E(B − V ) = 0.935 ln
(
Hα/Hβ
2.88
)
× 0.44 . (1)
We convert E(B − V ) into extinction in SDSS bands following
Calzetti et al. (2000)
Aλ = kλ × E(B − V ) , (2)
1 http://kcor.sai.msu.ru/getthecode/
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Figure 1. Colour-colour diagram of the SDSS galaxies, corrected by Galac-
tic and intrinsic extinctions. The horizontal and vertical plots show the bi-
modal distribution of g − r and u− r galaxy colours, respectively.
where
k(λ) = 1.17
(
−2.156 + 1.509
λ
− 0.198
λ2
+
0.011
λ3
)
+ 1.78 , (3)
for 0.12 ≤ λ[µm] ≤ 0.63, and
k(λ) = 1.17
(
−1.857 + 1.040
λ
)
+ 1.78 , (4)
for 0.63 ≤ λ[µm] ≤ 2.20. Figure 1 shows the galaxy colour-
colour diagram of our sample. We define blue star-forming galaxies
those from the region between 0.0 < g − r < 0.6 and 0.0 <
u− r < 2.0 on the diagram.
From this sample of SDSS blue galaxies we select those with
the same observational features used in Avila et al. (2018, from
now on we call this reference A18), that is, data in the same
sky patch and redshift interval (i.e., z ∈ [0, 0.06]). This means
that the selected SDSS blue galaxies have angular coordinates:
9h20m 6 RA 6 15h50m and 0◦ 6 DEC 6 36◦ for Right As-
cension and Declination, respectively. Under these conditions the
selected sample has 35356 SDSS blue galaxies with the angular
distribution shown in figure 2, while in figure 3 we observe their
redshift distribution 0.0 < z < 0.06, with median redshift of
0.037.
3 METHODOLOGY
In this work we apply the SCC method to search for the angular
scale of transitions to homogeneity in the projected distribution of
the SDSS blue galaxies in the local Universe (z < 0.06), using
the same region of the universe (projected area and redshift range)
analysed in A18. The reason is that one of our main objectives here
is to perform comparative analyses to confirm the angular scale of
homogeneity recently found in A18 using the ALFALFA catalogue
(HI extragalactic sources).
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Figure 2. Cartesian projection of the SDSS sample selected for our analy-
ses; it contains a total of 35356 blue galaxies.
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Figure 3. Redshift distribution of the SDSS blue galaxies sample selected
for our homogeneity analyses.
In this section we briefly present the SCC method, calculated
using the Landy-Szalay estimator, and the definition of the fractal
correlation dimension,D2 (more details can be found in the section
3 of A18). We also describe the criterium used to determine the
angular scale of transition to homogeneity, θH, for a 2D distribution
on a sphere.
3.1 The scaled counts-in-caps: the Landy-Szalay estimator
We are interested in the analysis of the 3D data projected on the
sky, that is, the study of data projected in a 2D region on the celes-
tial sphere; for this we replace the 3D spheres of radius r for 2D
spherical caps of angular radius θ. Then, we can define the scaled
counts-in-caps
N (< θ) ≡ Ngal(< θ)
Nrand(< θ)
, (5)
and the fractal correlation dimension
D2(θ) ≡ d lnN (< θ)
d ln θ
+
θ sin θ
1− cos θ , (6)
where Ngal is the average counting of sources inside a spherical
cap of radius θ. The quantityNrand has the same meaning but for a
random catalogue, constructed with the same footprint and number
of objects from the selected sample. To measureN (< θ) we chose
to use the following estimator
Nj(< θ) = 1 + 1
1− cos θ
θ∫
0
ωj(θ
′) sin θ′dθ′ , (7)
where ωj(θ) is the Landy-Szalay two-point angular correlation
function (Landy & Szalay 1993; de Carvalho et al. 2018), calcu-
lated for the jth random catalogue as2
ωj(θ) =
DD(θ)− 2DR(θ) +RR(θ)
RR(θ)
. (8)
DD(θ) is defined as the number of pairs of galaxies in the data
sample, with an angular separation θ, normalised to the total num-
ber of pairs, RR(θ) is a similar quantity but calculated for pairs
in the random catalogue, and DR(θ) corresponds to the number of
pairs, with one object in the dataset and other in the random cata-
logue, normalised to the total number of pairs, using as centre the
position of the object in the dataset.
For the jth random catalogue we calculate ωj(θ) in the range
1◦ ≤ θ ≤ 40◦ in bins of width ∆θ = 1◦, perform a best-fit of these
points to obtain a function to calculate the integral in equation (7),
and then use equation (6) to calculate Dj2(θ), with j = 1, · · · , 20.
3.2 The definition of the homogeneity scale
To investigate homogeneity in a projected sample, one searches for
a characteristic scale, θH, beyond which the distribution of cosmic
objects can be considered homogeneous. The value of this scale,
θH, is here obtained adopting the 1%-criterium, to be defined below.
In principle, it seems an arbitrary criterium, but in reality Scrim-
geour et al. (2012) show that it has been obtained through rigor-
ous arguments, and since then it has been adopted in several analy-
ses (Laurent et al. 2016; Ntelis et al. 2017; Gonc¸alves et al. 2018a).
Moreover, we adopt this criterium here because it was applied in
A18 and we intend to compare the homogeneity scale obtained here
(using the SDSS blue galaxies) with that one from A18 (using the
ALFALFA catalogue).
The 1%-criterium establishes the following procedure to iden-
tify the homogeneity scale. First, the D2(θ) data points, calcu-
lated as described in previous subsection, are fitted by a model-
independent polynomial3. The θH (or rH for a 3D distribution) is
then defined by the numerical value at which this fitted curve attains
the 1% value below the fractal correlation dimension expected for
the ideal case of a homogeneous distribution. For a 3D distribution
this means that rH is such that4: D2(rH) = 2.97. For a 2D distri-
bution of objects on a sphere, S2, we have (see A18 for details)
2 Analyses using other estimators can be found in, e.g., Ntelis et al. (2017);
Gonc¸alves et al. (2018a).
3 The order of this polynomial fit is chosen to minimise the root mean
square error, taking into account the Akaike Information Criterium.
4 For a discussion about the possibility to use rH, defined by D2(rH) =
2.97, as a cosmic standard ruler, similar to those performed with the BAO
scale, and its use for cosmological parameter analyses, see Ntelis et al.
(2018); Nesseris & Trashorras (2019); Ntelis et al. (2019).
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D2(θH) = 0.99
[
θ sin θ
1− cos θ
]
θ=θH
, (9)
where the term in brackets [∗] corresponds to the fractal correlation
dimension expected for a homogeneous distribution. One interest-
ing feature of this criterium is that it does not depend on the ob-
servational features of the survey (Scrimgeour et al. 2012), which
makes suitable for the comparison of outcomes from different sur-
veys and cosmic tracers, like the HI extragalactic sources and the
SDSS blue galaxies.
4 RESULTS
According to the main objectives exposed in the section 1, we
present the results of our analyses. We begin showing the analy-
sis to determine the angular scale of transition to homogeneity, θH,
in the selected sample of SDSS blue galaxies. This is followed by
our estimates of the relative bias among SDSS blue galaxies and
ALFALFA sources and, finally, by the robustness tests performed
to verify the validity of ours results.
4.1 The angular scale of transition to homogeneity
We start the analyses producing a set of 20 simulated random cata-
logues, with the same observational features (sky area and number
of objects) as the blue galaxies dataset, but uniformly distributed
on the observed sky patch. In a previous work, A18, we used statis-
tical tools to evaluate the performance of these random catalogues
in homogeneity analyses, and confirmed its usability. With these
catalogues we perform the calculation of ωj(θ), that is, the two-
point angular correlation function for the jth random catalogue.
In figure 4 we plot the best-fit curves of the data points from the
set of {ωj(θ); j = 1, · · · , 20} as continuous grey lines; the arith-
metic mean of these data points, ω(θ) = (1/20)
∑20
j=1 ωj(θ), is
shown, for illustrative purpose, as blue dots. Note the behaviour of
the blue dots, oscillating below and above the best-fit curves. Given
that these features appear below zero, this behaviour is probably re-
flecting the presence of different levels of under-densities (see also
the discussion in A18).
Using the best-fit curves from ωj(θ), we perform the next
steps described in section 3, estimating the θjH value for the jth
random catalogue. The results of our analyses of the SDSS blue
galaxies are shown in figure 5, from where we obtain the final angu-
lar scale of homogeneity: θH = 22.19◦± 1.02◦. The θjH values are
obtained from the intersection points between the grey continuous
curves (best-fit) and the dot-dashed line, applying the 1%-criterium
described above. The dashed line represents the function in brack-
ets [∗] in equation 9. Each grey curve represents a polynomial fit
of degree five for each set of Dj2(θ). Then the final result, θH, is
the arithmetic mean of the set of values obtained from each poly-
nomial fit, 〈θjH〉, and the error is its standard deviation, σ(θjH). This
result is presented in Table 1, where we include, for comparison,
our estimate for the theoretical prediction for θH according to the
ΛCDM model. To estimate this value, we follow de Carvalho et
al. (2018, Equations 3.4 and 3.5) to obtain the two point angular
correlation function, using the non-linear power spectrum calcu-
lated by CAMB (Lewis et al. 2000), using the flat ΛCDM parame-
ters (ΩM ,ΩΛ,Ωb, h, σ8, ns) = (0.3, 0.7, 0.049, 0.67, 0.8, 0.96),
and corrected by redshift space distortion (see Alonso et al. 2014,
equation 21). Then, the predicted scale θH is calculated by fitting
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Figure 4. Two-point angular correlation function for the selected sample of
SDSS blue galaxies. The blue dots and error bars correspond to the average
and standard deviation from the set of {ωj(θ), j = 1, ..., 20}. The grey
lines correspond to best-fit of ωj(θ) data points obtained using each of the
20 random catalogues.
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Figure 5. Polynomial fits of order five (grey curves) of the Dj2(θ) data
points measured using each of the 20 random catalogues through equation
(6). Their intersection with the orange dot-dashed line determines the angu-
lar scale of transition to homogeneity for each random catalogue, θjH, whose
average and standard deviation furnishes the measured θH value. The aver-
age D2(θ) data points (blue dots) are presented for illustrative purpose.
The black dashed line represents the threshold value for D2(θ) when the
distribution is considered homogeneous (described by the term in brackets
[∗] in equation 9). The orange dot-dashed line represents the 1% below this
threshold.
the D2(θ) obtained using equations 6 and 7. Notice that to per-
form this procedure we calculate in advance the bias of our sample
of blue galaxies following the prescription detailed in Cresswell
& Percival (2009), obtaining bblue = 0.88. As we shall show in
the next subsection, the expected value for the angular scale of ho-
mogeneity, θH, is in excellent agreement with our estimate of this
scale analysing both the SDSS blue galaxies and the extragalactic
HI sources (in the later case the concordance is achieved after the
corresponding bias correction, see Table 1).
4.2 The relative bias
It is possible to relate the angular scale of homogeneity from dif-
ferent biased cosmic tracers. This is done by correcting for bias the
MNRAS 000, 000–000 (2015)
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SDSS blue gals. ALFALFA HI b2blue / HI ALFALFA HI theoretical
measured measured measured bias corrected prediction
θH 22.19
◦ ± 1.02◦ 16.49◦ ± 0.29◦ 1.17± 0.11 20.62◦ ± 0.38◦ 22.06◦
Table 1. In this table we summarise the results concerning our analyses of the angular scale of transition to homogeneity as measured by the D2(θ) (or SCC)
estimator. We also display the theoretical prediction for θH, obtained following the approach explained in the text and using the bias value bblue = 0.88,
calculated for our blue galaxies sample according to Cresswell & Percival (2009).
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Figure 6. Two-point angular correlation function calculated for the SDSS
blue galaxies sample, and the ALFALFA sample analysed in A18. For each
sample, the data points correspond to the average over the ωj(θ) calcu-
lated using each random catalogue. The graphic shows the θ range used to
estimate the relative bias among the two samples.
scaled counts-in-caps:N (2)(< θ)− 1 = b2t2/t1 [N (1)(< θ)− 1 ],
where b2t2/t1 is the relative bias of tracer 2 relative to tracer 1, and
the upper index inN (i) denotes the tracer i. Then, the angular scale
of homogeneity of the tracer 2 can be obtained knowing N (1) and
D(1)2 from the tracer 1, and the corresponding relative bias b2t2/t1
(see, e.g., Scrimgeour et al. 2012; Laurent et al. 2016).
The relative bias between the HI extragalactic sources from
the ALFALFA catalogue and the SDSS blue galaxies, both sam-
ples containing sources in the local Universe z < 0.06, is obtained
calculating the two-point angular correlation functions of the corre-
sponding samples5: b2blue / HI ≡ ω blue(θ)/ωHI (θ) (Scrimgeour
et al. 2012; Papastergis et al. 2013). In figure 6 we plot both cor-
relation functions, where one observes that these samples have a
relative bias close to one as expected (Papastergis et al. 2013); in
fact the numerical calculation gives: b2blue / HI = 1.17± 0.11.
4.3 The robustness tests
One important part of our analyses is the realisation of robustness
tests as a way to check for possible systematics affecting the out-
comes (see, e.g., Xavier et al. 2018).
The first item we study concerns the size of the surveyed area
containing the data in analysis, where the question is if this area
is large enough to accurately probe the angular scale of transition
5 Note that, it would be possible to estimate the bias by comparing θH from
each tracer. Ntelis et al. (2018) have shown this for rH, from the galaxy and
the total matter distribution, by adapting the original linear bias model for
ω(θ) (see also Ntelis et al. 2019).
to homogeneity, θH, we look for. To do this test, we shall consider
a new sample of SDSS blue galaxies, namely, those displayed in
an area twice the original one (shown in figure 1). We select the
region defined by the ranges 8h40m 6 RA 6 16h00m and 0◦ 6
DEC 6 60◦, obtaining a total of 57859 blue galaxies. Then, we
applied the same analyses described in section 3 over this new data
sample, obtaining θH = 22.80◦ ± 1.16◦, as illustrated in figure 7.
This result confirms that the original area selected for the current
analyses is suitable to investigate the transition to homogeneity of
the SDSS blue galaxies in the local universe.
A second effect with a potential influence on our results is
the redshift distribution of our sample of SDSS blue galaxies. The
redshift distribution of the sample in study, shown in figure 3 with
median redshift equals to 0.037, is different from that of the AL-
FALFA catalogue studied in A18 (with median redshift of 0.025;
see figure 2 there), with interesting results that we use for compar-
ison here. For this reason, we randomly remove blue galaxies in a
way that the final sample has a median redshift and standard devia-
tion close to those of the ALFALFA sample. The resulting sample
contains 21226 blue galaxies and can be observed in the left panel
of figure 8, with median redshift of 0.028, from where we obtain
θH = 21.42
◦ ± 1.04◦. This result is in excellent agreement with
the results summarised in Table 1, making evident that our mea-
surement of the angular scale of homogeneity in the local universe
is robust.
We also tested the robustness of our results with a different
number of random catalogues, basically finding the same result.
For the sake of comparison with the measurement from A18, the
analyses presented here have been done using the same parameter
choices as in that reference, namely, the number and size of θ bins,
the number of random catalogues, and the 1%-criterium.
5 SUMMARY AND CONCLUSIONS
We investigate the clustering features of the blue galaxies sample
observed by the SDSS in the local Universe (0 < z < 0.06; with
median redshift zm = 0.037). The 2D projection of this sample
was analysed using the scaled counts in spherical caps, N (< θ),
and the corresponding fractal correlation dimension, D2(θ), as de-
scribed in section 4 (Scrimgeour et al. 2012; Laurent et al. 2016).
Such analyses allowed us to confirm that there is an angular scale
of transition to homogeneity in the local Universe as traced by blue
galaxies, namely, θH = 22.19◦ ± 1.02◦.
Recently, in ref. A18, homogeneity analyses of the HI extra-
galactic sources of the ALFALFA catalogue resulted in the angular
scale of transition to homogeneity θH = 16.49◦±0.29◦. Consider-
ing that both analyses, the current and the A18 ones, were done with
data displayed in the same volume of the local Universe, the stan-
dard cosmological scenario foresees that angular scales of transi-
tion to homogeneity measured with different tracers should be bias
related (see, e.g., Scrimgeour et al. 2012; Ntelis et al. 2017). This
MNRAS 000, 000–000 (2015)
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Figure 7. Fractal correlation dimension analyses to find θH using twice the
original sky area of the surveyed SDSS blue galaxies. This finding, θH =
22.80◦ ± 1.16◦, agrees well with the results summarised in Table 1 and
shown in figure 5.
motivates us to search for this relation by performing a bias cor-
rection procedure. For this aim, we first look for the relative bias
among the two tracers, the HI extragalactic sources and the SDSS
blue galaxies. This analysis helped us to confirm that the HI extra-
galactic sources and the blue galaxies are cosmic tracers with simi-
lar, but not identical, clustering features as revealed by their relative
bias: b2blue / HI = 1.17 ± 0.11 (see, e.g., Papastergis et al. 2013).
Then, following Scrimgeour et al. (2012), we perform the bias cor-
rection in the functions N and D2 obtained from the ALFALFA
sample to finally obtain the bias corrected measure of the angular
scale of transition to homogeneity: θbias corr.H = 20.62
◦ ± 0.38◦, in
very good agreement with the value obtained in the analyses of the
SDSS blue galaxies. Our comparison analysis is summarised in Ta-
ble 1. We emphasise the importance of this agreement because it
was obtained analysing two cosmological tracers, namely the HI
sources from ALFALFA and the SDSS blue galaxies, observed in
independent observational surveys with different instruments, sys-
tematics, and pipeline procedures (Haynes et al. 2018; York et al.
2000).
We also performed robustness tests looking for potential
sources of systematics that may affect the validity of our results.
The first issue we investigate concerns the size of the surveyed area
containing the SDSS data in analysis: the question is if this area
is large enough to accurately probe the angular scale of transition
to homogeneity, θH. Our analyses explained in section 4.3 and dis-
played in figure 7 show that the original area containing the SDSS
data, i.e., figure 1, is large enough to probe the angular scale of
transition to homogeneity.
Another important test concerns the potential influence of the
redshift distribution of our sample of SDSS blue galaxies in the
homogeneity analyses. In fact, the redshift distribution of the blue
galaxies sample has median redshift equals to 0.037 (see figure 2)
and does not seem to fit an approximate Gaussian distribution, as
the redshift distribution of the ALFALFA catalogue studied in A18
does (with median redshift of 0.025). To examine if this difference
could be influencing our results we randomly remove blue galaxies
in a way that the resulting sample has a median redshift and stan-
dard deviation close to those of the ALFALFA sample. After this
process, the resulting sample contains 21226 blue galaxies, with
median redshift 0.028 and distribution shown in the left panel of
figure 8; after analyses using this sample we observe in the right
panel of figure 8 that θH = 21.42◦ ± 1.04◦. This result is in ex-
cellent agreement with that one obtained with the original sample,
making evident that our measurement of the angular scale of ho-
mogeneity in the local universe is robust.
Finally, it is worth emphasising that our analyses of the SDSS
blue galaxies found an angular scale of transition to homogeneity
in excellent agreement with the scale measured for the HI sample
of the ALFALFA, corroborating the robustness of our study. More-
over, the angular scales obtained from the two analyses also agree
well with the value expected in the ΛCDM concordance model.
Our comparative analyses of the angular scale of transition to ho-
mogeneity are summarised in Table 1.
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